reduced29 in IBS. The evidence available at present indicates that specifically altered visceral perception has an important role in the bowel hyperalgesia seen in IBS, and may involve increased central nervous system excitability or changes in descending pain modulatory systems. 30 Psychiatric illnesses are frequently associated with intestinal dysfunction in IBS, anxiety and affective disorders being most often diagnosed.3 31 As psychological disturbances usually precede onset of gastrointestinal complaints in IBS,31 32 but not organic disorders,32 they are not thought to be simply a reaction to the chronic presence of physical disease. Higher levels of anxiety and depression are found in patients with IBS compared with those with inflammatory bowel disease,33 and also compared with those with functional chest pain. 34 The IBS patient group may therefore occupy a special position in the functional disorders on the basis of psychiatric as well as gastrointestinal symptoms. High levels of anxiety may mean patients present more readily to the clinician, and not always purely for gastrointestinal dysfunction. People with IBS who consult a physician are consistently found to be more psychologically distressed than those with similar abdominal symptoms who do not consult. 35 However, in a large-scale population survey IBS non-patients still showed higher lifetime rates of anxiety and affective disorders than subjects without gastrointestinal symptoms.36
When recruited by the same strategy and inclusion criteria, IBS patients and non-patients seem not to differ in actual levels of psychological distress, but merely in whether they feel the need to consult a physician.37 This 43 The slope of the regression line of stress on symptoms was significantly steeper for the IBS group than for controls or patients who did not meet diagnostic criteria, indicating greater reactivity to stress. 43 The absence of increased influence of daily life stress on symptoms in functional dyspepsia44 or organic bowel disease43 indicates that the relation is relatively specific for IBS.
At the beginning of the 1990s, information began to emerge on a strong association, mainly in women, between functional gastrointestinal disorders and a history of childhood and adult sexual abuse and childhood physical abuse, although the latter was usually found in combination with sexual abuse.45 By using structured interviews rather than self-report questionnaires, prevalence of severe sexual trauma in patients with IBS was considerably higher than in those with inflammatory bowel disease.46 Population based studies have found a significant association between a history of sexual, physical or emotional abuse and IBS symptoms.3 4' Abused patients with symptoms of IBS are more likely than non-abused patients to seek health care for gastrointestinal symptoms48 and to report somatic stimuli as painful.49 The latter finding seems odd considering the normal somatic but increased visceral sensation in IBS, as discussed earlier.
Measurement of sensitivity to bowel distention in abused patients is needed to clarify these findings. At present, it is too early to conclude whether abuse leads to actual changes in motility or in sensation thresholds, or whether the association between abuse and IBS symptoms can simply be explained by increased psychological distress and associated illness behaviour. 45 The need for consideration of traumatic life events in patients presenting with functional gastrointestinal disorders nevertheless seems clear.
POST-TRAUMATIC STRESS DISORDER

Gastrointestinal correlates
The most recent diagnostic criteria for PTSD state that it must follow experiencing or witnessing events that involve actual or threatened death or serious injury, or a threat to the physical integrity of self or others.50 It is followed by spontaneous or conditioned re-experiencing of the traumatic event, avoidance of related stimuli, general numbing of responsiveness, and increased arousal. Prevalence in the general population is in the order of 1/%. PTSD is associated with a number of other psychiatric disorders including generalised anxiety, panic disorder, major depression, and somatisation disorder. 5 increased.68 Small intestinal transit of a meal is delayed and colonic transit accelerated by wrap restraint. 69 Although a distinction between purely 'physical' and purely 'psychological' stress is often artificial,70 models have also been used in which fear is the predominant component. In rats forced to remain on a small platform in a flooded cage, small intestinal transit of a labelled meal is delayed, and colonic transit accelerated. 71 72 In fasting rats, classically conditioned fear of a cage in which foot shocks have been experienced the previous day causes an increase in proximal colonic spike burst frequency73 74 but, in contrast to restraint, does not affect jejunal MMC frequency.74 One problem in the interpretation of stress effects has been that it is difficult to judge the emotional impact of the various stressors on the animals in question. Analysis of the different behavioural components displayed during stress has shown that the size of increased colonic spike burst activity is determined by the amount of fear experienced in the shock apparatus, previously shocked rats showing a greater increase than non-shocked controls.74 Autonomic pathways, primarily the vagus nerve, rather than hormones of the hypothalamic-pituitaryadrenal axis are thought to mediate stress effects on intestinal transit and motility.69 75 Intra-cerebroventricular injection of antagonists or antisera against a number of neurotransmitters and neuromodulators, most notably corticotropin releasing factor, can reduce or prevent stress effects on intestinal transit and motility.76-78 It is often unclear, however, whether their effects are due to general alterations in pathways involved in the stress response, or apply more specifically to gastrointestinal reactivity. Comparison with the effects of such blockers on behavioural responses to stress, but also more site specific, local injection,79 may shed more light on the mechanisms mediating changes in intestinal motility.
STRESS INDUCED SENSITISATION
Rats exposed to a series of 80-135 inescapable tail shocks, approximately within a one hour period, fail to learn to escape from a compartment in which foot shocks are administered to one that is 'safe' on the following days.i0 81 Initially, this phenomenon was termed 'learned helplessness' (LH) as it was assumed that animals learned that escape from shocks was impossible, resulting in 'behavioural despair'. Further studies, however, indicated that inescapably shocked rats also subsequently showed increased immobility in a large open space82 and reduced social interaction,83 indicating that increased anxiety may be the main determinant of immobility responses after LH shocks (see Maier84 for a review). It has been observed that the escape deficit alluded to only occurs after administering a relatively large number of shocks.80 When, however, rats are exposed to a single foot shock on five consecutive days,85 or to 10 foot shocks in a 15 minute period,86 the behavioural immobility and corticosterone responses after exposure to a novel, large open space are increased for at least two weeks. Moreover, the magnitude of the change in behavioural responsiveness seems to increase gradually in the first week following foot shock stress.86 Sensitised behavioural reactivity and activation of the hypothalamicpituitary-adrenal axis to a number of novel challenges from two to four weeks after foot shock have since been reported.87 88 The effects of a short session of foot shocks seem compatible with increased behavioural defensiveness akin to anxiety, and there are indications that they may be reversed by chronic treatment with classic anxiolytics, but not antidepressants.89 The sensitising effects of stressful experience seems to be interchangeable with that of a variety of psychoactive drugs, probably by way of their non-specific stressful character rather than specific pharmacological actions.90 Interestingly, social deprivation for two weeks in young rats increases later stress and drug induced behavioural sensitisation.9' It is tempting to relate such results to the finding that early adversity (abuse) in humans increases the risk for development of PTSD after combat experience later in life. 92 When rats from an inbred strain are confronted with an aggressive conspecific, resulting in defeat and submission and followed by a short period in the presence of the aggressor in an enclosed compartment,93 9 responses to distention have been found after intraluminal pretreatment with acetic acid or the experimental colitis induced after treatment with trinitrobenzene sulphonic acid.'04 105 It would be interesting to examine whether previous stressful experiences can potentiate experimental colitis induced hyper-responsivity. Although disentanglement of central and peripheral components will be no mean task, parallel lines of investigation examining changes in brain areas important for the control and perception of intestinal motility, and of changes in local regulatory and effector mechanisms in the gut, may improve our understanding of the relation between behavioural and colonic sensitisation after stressful experience.
As evidence is beginning to emerge that IBS patient and non-patient groups show clear differences in coping capabilities, 35 106 and that higher scores for anxiety, depression, somatisation, and neurotic trait increase the likelihood for development of post-infectious IBS,40 the need for relevant animal models addressing individual vulnerability seems clear. In all likelihood, not only behavioural and neuroendocrine, but also intestinal responses to stress in laboratory rats will depend to some degree on genetically and developmentally determined individual reactivity and coping styles. 107 Locomotor activity in a large, novel arena, the so called open field, is a partly hereditary, partly environmentally determined predictor of individual differences in rodent reactivity to other novel stressful challenges, low locomotor activity generally being associated with high levels of defaecation.'08 Rats selected for either high or low activity in the open field seem to show fundamental differences in behavioural, hormonal and cardiovascular response patterns to novel challenges.'09 110 Recent evidence indicates that rats in the 'low activity' cluster show a greater colonic motility response than those in the 'high activity' cluster to a novel stressor that does not induce defaecation (Stam et al, unpublished observations). The challenge for the future is to determine whether, and via which mechanisms, such selected groups with different coping styles also show differential vulnerability to stress or infection induced intestinal sensitisation. In the long run, biobehavioural studies in the laboratory rat may help to explain why functional bowel disorders in humans result in such extreme discomfort and disability in some patients, whereas others with similarly disordered motility simply get on with their lives.
